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FOREWORD 


This report was prepared by the McDonnell Aircraft Company (MCAIR), a 
division of the McDonnell Douglas Corporation, St, Louis, Missouri for the 
National Aeronautics and Space Administration, Dryden Flignt Research Center, 
Edwards, California. The study was performed under NASA Contract NAS4-2364, 
'•F-15 Inlet/Engine Test Techniques and Distortion Methodologies Study," 

The work was performed from March 1977 through February 1978 with Mr. Jack 
Nugent (NASA/Dryden) as Program Monitor and Mr, Harvey Neumann (NASA/Lewis) 
as Technical Monitor. Special acknowledgement is due Mr, T, Putnam (NASA/ 
Dryden) for his constructive criticisms and suggestions. 

The effort at McDonnell Aircraft Company was conducted under the tech- 
nical leadership of the Engineering Technology Division. In addition to the 
authors listed on the cover, other MCAIR personnel that made significant 
contributions to this program were Ih:. Eduard Smith, Mr. Lee Weltmer and 
Mr. Mark Sa^jyer. Special acknowledgement is due Mr. Hershel Sams for his 
reviews and suggestions. 

Significant subcontract support was provided by Mr. Wayne Walter and 
Mr. Lew Hayward of Pratt & I'Jl'iitney Aircraft (P&WA), Government Products 
Division, under the direction of Mr. Frank Thompson. 

This report consists of nine volumes. Technical discussions of the 
program, results and Appendices A and B arc presented in Volume I (NASA CR 
144866).. Appendices C through J are presented in Volume II through IX (NASA 
CR 144867-144874) which present the distortion analysis plots and the assoc- 
iated statistical functions used for the analyses. 
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SUMMARY 


Recent emphasis on increased maneuverability requirements for fighter 
aircraft has necessitated an extensive engineering development effort be 
directed towards inlet/engine compatibility. Inlet/engine compatibility must 
be assessed early in the aircraft development program to allow necessary 
inlet and engine design modifications to be defined and implemented at minimum 
cost impact. This early assessment of inlet/engine compatibility is determin- 
ed by engine stability audits computed using inlet distortion levels from 
subscale inlet model data and engine sensitivities to inlet distortion. 
Therefore, the accuracy with which subscale inlet model distortion levels 
predict flight test vehicle distortion levels is a crucial element in assess- 
ing inlet /engine compatibility. 

The primary goal of this distortion methodologies study was to determine 
if time variant distortion data taken from a subscale inlet model can pre- 
dict peak distention levels for a full scale flight test vehicle. The data 
base used to Jiccomplish this goal was collected in separate programs by MCAIR 
and NASA/Dryden. Subscale and full scale wind tunnel data were collected by 
MCAIR during the F-15 development program, and flight test data were collected 
by HASA/Dryden during the NASA R-IS inlet/engine compatibility flight test 
program. This data base has a Mach number range of 0.4 to 2.5 and an angle 
of attack range from -10 degrees to +12 degrees. 

The primary objectives accomplished in meeting the overall program goal 
were to determine the effects on peak distortion of: (1) Reynolds Number/ 

scale, (2) engine presence and (3) frequency content. In addition, the capa- 
bility of the P&WA stability audit system to predict engine stalls xjas 
evaluated, and the capability of tielick's procedure. Reference (1), to pre- 
dict peak time variant distortion levels was evaluated- Using the Pratt and 
Whitney Aircraft distortion descriptor, the data indicate the following 

significant results for the P-15/P100 inlec/engine propulsion system, 

o Peak time variant distortion from subscale inlet model wind tunnel 
tests are representative of full scale flight test distortion. 

o The time variant pressure data of this study are random stationary 
data, thereby allowing valid statistical analyses to be conducted. 

o The effect of the engine presence on total pressure recovery, peak 
time variant distortion and turbulence level is small but favorable, 

Q The Reynolds number/ scale evaluation indicates a general trend of 
increasing total pressure recovery, decreasing peak time variant fan 
distortion and decreasing turbulence with increasing Reynolds ntnnber/ 
scale, 

o The frequency content evaluation indicates that peak time variant 
fan distortion and turbulence increase with increasing filter cutoff 
frequency for all of the data evaluated in this study, 

o The capability of the Pratt & Whitney Aircraft stability audit system 
to predict engine stalls has been verified for both stall and non- 
stall flight test conditions. 



Predictions of peak distortion values using Melick^s procedure are 
accurate to 11.3 percent average error for fourteen data points 
having nominal turbulence levels and are accurate to 20 percent 
average error (the maximum error approaches 40 percent) for eight 
data points having high turbulence levels. 


APPENDIX F 


EFFECT OF FILTER CUTOFF FREQUENCY ON DERIVED TUPEULENCE 

Presented herein are the plots of derived turbulence versus filter cut- 
off frequency for individual probes. The turbulence values for these plots 
were derived by integrating the power spectral density plots of Appendix D, 
Volume III. 
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SUtlMARY OF HIGH RESPONSE PROBES INVESTIGATED FOR THE 
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE 
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L8R3 

30 

68 

413-9 

FSCP 

L2R1 

L5R5 

L6R4 
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41 

81 
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42 
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A FOR FLIGHT DATA, THESE ARE FLIGHT-RUN NUMBERS 
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0.7 


0.5S 

4.G 

1.2 


O.GO 

4.G 
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FLT 
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0.7 


104.1 

102.7 
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0.6 

4224 

2.04 

0.6 

417*5 

1.33 
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0.6 
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0.144 
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0.43 

0.144 
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1.40 

0.88 
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0.43 
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112*7 

0.43 
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112-5 

3.41 

1.110 

116-2 
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0.72 

424*2 

CO 

0.76 

425-G 

1.74 

0,62 

412*2 

1.GG 

1.11 

424*11 

2.21 

Q.GO 

417-3 

1.04 

O.GO 

417-1 

0.34 

0.113 

157*7 

0.34 

0.113 

157-5 

1.0 

0.09 

42M4 

3.64 

1.990 

102-2 

3.25 

1.23 

424*10 

1.17 

1.90 

425*3 

0.34 

0.359 

67*9 

0.34 

Q.3G9 

67-7 

3.62 

2.260 

126-2 


Closed 

‘For fliglu tost, these dnta are flighl«rurt numbers 
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HiiB 

MODEL 

SCALE 

Mq 

a 

(DEG) 

1 


d3 

(DEG) 

BYPASS^ 

% 

WAT2 

RENO. 

xIO"® 

ANALYSIS 

TIME 

(SEC) 

PART-POINT** 

58 

1/Bth 

2.2 

-2.0 



22.5 

C 

B8.G 

0.22 

0.1 00 

250*7 

59 

FSCP 

2.2 

WW 



22.5 , 

C 

G0.2 

1.48 

0.600 

411*0 

mm 


2.2 

-2.0 




— 

GG.O 


Q.100 

249*5 

■■ 


2.2 

BfMm 

0 



■■ 

52.9 


0.10G 

249-9 

G2 


2.2 

m 



D 

0 

61.7 

D 



S3 

^^9 

2.2 

■I 

0 

Will 

g| 

0 

62.3 

m 




FSE 

2.2 

-2.0 

0 

BQ 

D 

— 

D 



542*2 

65 

FSE 

2.2 

-2.0 

0 


D 

■H 

is 



543*4 

GO 

■Qsn 

2.2 


Bll 

^S3l 

22.5 

c 

65.3 



104-7 

67 


2.2 

0 

0 


22.5 

c 

75.4 

D 

BSD 

184*5 

68 

FSCP 

2.2 

0 

D 

D 

22.5 

c 

73.6 



413-9 

69 

FSCP 

2.2 


D 

B| 

22.5 

c 

GQ.3 



413-12 

7D 

FLT 

2.2 

■n 

■g 

-2.2 

22.9 

c 

73.0 

2.34 

0.650 

425-1 

71 

FSCP 

2.2 

4.0 

0 


25.0 

0 

60.7 

1.48 

0.GQ0 

382-3 

mm 

FSE 

2.2 

KQ 

0 

^QJj 

JjjRil 

Q 

59.2 

D 


DD 


FSE 

2.2 


im 


25.0 

0 

58.2 

D 


IHID 

mm 


Zl 


D 

6.0 

Mm 

■■ 

47.3 

0.22 


252*9 

mm 


2.2 


D 

6.0 

D 

mu 

65.G 

0.22 


252*5 

76 

FSCP 

2.2 

12.0 

la 

6.8 

25.0 


miQi 

1.48 


3B4-2 

mm 

FSE 

mm 

11.0 

D 

0.8 

24.8 

■■ 

wm 

D 



MM 

FSE 


11.0 

D 

G.B 

24.8 

HI 


D 



79 



ID 

0 

D 

D 

Di 

G3.1 


0.100 


80 



ID 

0 

ID 

ig 

HI 

68.2 

DI 

aioQ 


B1 


Rn 

ID 

IDD 

ID 

D 

0 

62.8 

D 

^EEiS 

405-8 

82 


wM 

D 

0 

IBSi 

n 

0 

CS.9 

D 

1 

4G5-5 


*0 = Opon, C = Closed, P ^ Partial 
**For flight test, those data are flight-run numhcrs 


TABLE F-V {Concluded) 

data matrix 
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SERIES VII - NASA DATA STUDY 



DATA PART/POINT 164/1 lOENT 6 FREQUENCY RANGE = 6-1 2000 H* 

THE SEGMENT START TTME WAS AT 22:1 1 :52.000 

BANDWIDTH > 12.2 Hz RECORD LENGTH » 10.0 SECONDS 


DELTAS 


ALPHA 


MACH 


(a) Probe = L3R2 


Turbulence 


Probe with Minimum Turbulence 


Full Scale Cutoff Frequency {Hz x 10 n 


(b) Probe = L5R2 


Turbulence 


Probe with Maximum Turbulence 


P-t„= 76,39 KPa (11.08 PSIA) 


Full Scale Cutoff Frequency (Hz x 10 


FIGURE F-1 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE 
Mo = 0.6 Q = — 10 /3 = 10 WAT2 = 97.2% 










SERIES VII • NASA DATA STUDY 


DATA PART/POINT 164/1 IDENT. 5 FREQUENCY RANGE » 6 - 12000 Hz 

THE SEGMENT START TIME WAS AT 22:11:52.000 

BANDWIDTH « 12.2 Hz RECORD LENGTH > 10.0 SECONDS 

CH ALPHA BETA RHO DELTAS BYPASS 


(c) Probe • L3R3 


Turbulence 


^2 rms 






Pt = 76.39 KPa (11.08 PSIA) 
^2 


0.020 




0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“"^) 


Turbulence 


(d) Probe = L8R6 


0.040 










P-|- = 76.39 KPa (11.08 PSIA) 


Probe with Average Turbulence 






2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10"^) 


FIGURE F-1 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE 
Mb = 0-6 a = — 10 /? = 10 WAT2 = 97.2% 
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SERIES VII - NASA DATA STUDY 


I 


DATA PART/POINT 164/3 lOENT. 6 FREQUENCY RANGE * 6-1 2000 Hi 

THP SEGMENT START TIME WAS AT 22; 12 53.000 

BAN0V.10TH » 12.2 Hz RECORD LENGTH « 10.0 SECONDS 


MACH 

0.6 


ALPHA 

•10 


BETA 

10 


RHO 

-3.0 


DELTAS 

10.6 


BYPASS 

0.0 


WAT2 

90.2% 


(a) Probe » L3R2 


Turbulence 



4 6 8 10 12 14 16 1 8 20 22 

Full Scale Cutoff Frequency (Hz x 10~^) 


Turbulence 

(APt„) 

^2 rms 



ctw 

-18.6 


FIGURE F-2 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 0.6, o = -10, = 10, WAT2 = 90.2% 
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SERIES VII - NASA DATA STUDY 


DATA PART/POINT 164/3 IDENT. 6 FREQUENCY RANGE « 6-12000 Hz 

THE SEGMENT START TIME WAS AT 22:13:53.000 

BANDWIDTH > 12.2 Hz RECORD LENGTH > 10.0 SECONDS 


MACH alpha BETA RHO DELTAS BYPASS WAT2 

0.6 -10 10 -3.0 10.6 0.0 90.2% 


Turbulence 





(c) Probe * L8R3 



Full Scale Cutoff Frequency (Hz x 10 


CIW 

-18.6 


Turbulence 


(d) Probe = L7R6 



FIGURE F-2 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 0.6, a = -1 0, 0=10, WAT2 = 90.2% 
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FLIGHT - NASA DATA STUDY 


MACH 

0.69 



DATA FUGHT. RUN 421/10 lOENT. 7 FREQUENCY RANGE « 4 - 2000 Hi 

THE SEGMENT START TIME WAS AT 21:09:24.560 

BANDWIDTH « 4.0 Hz RECORD LENGTH « 1.0 SECONDS 


ALPHA BETA ALT RHO DELTAS BYPASS WAT2 

~8.5 10.S 12143(39840) 0.6 10.5 0.0 101.2% 


Turbulence 





0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


ciw 

-8.513 


Turbulence 

‘•^^2>ra,s 


(b) Probe = L2R4 



FIGURE F-3 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = .69, a = -8.5, (3 = 10.5 WAT2 = 101.2% 
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FLIGHT - NASA DATA STUDY 


DATA FUQHT/ RUN 421/10 IO£NT. 7 FREQUENCY RANGE ■ 4 — 2000 Hi 

THE SEGMENT START TIME WAS AT 21 :09:24.580 

BANDWIDTH s 4.0 Hz RECORD LENGTH > 1.0 SECONDS 


DELTAS 


12143 ( 39840 ) 


Turbulence 

(^PfJ 

^2 rms 


(c) Probe - L5R3 




0.0401 


0.020 




Probe with Mjximum Turbulence B 




Pf 2 = 24.46 KPa (3.55 PSIA) 




0.000 

0 2 4 6 8 10 1 2 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


Turbulence 


(d) Probe * L8R3 


0.020 N 




! : i . 


Pf 2 = 24.46 KPa (3.55 PSIA) 


0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F-3 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = .69. a = -8.5, 0 = 10.5 WAT2 = 101.2% 
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SERIES VII - NASA DATA STUDY 


DATA PAflT/POINT 1S7/7 lOENT. 17 FREQUENCY RANGE * 6-1 2000 Hi 

THE SEGMENT START TIME WAS AT 20:10: 56.000 

BANDWIDTH s 12.2 Hi RECORD LENGTH » 10.0 SECONDS 


WAT2 


CIW 


DELTAS 


ALPHA 


MACH 


Turbulence 


Probe with Average Turbulence 
K = 44.26 KPa (6.42 PSIA) 


Full Scale Cutoff Frequency (Hz x 10 


(bl Probe = L3R2 


Turbulence 


44.26 KPa (6.42 PSIA) 


Probe with Minimum Turbulence 


Full Scale Cutoff Frequency (Hz x 10 


FIGURE F-4 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 0.9, a = -1 0, = 1 0, WAT2 = 70.2% 



SERIES VII - NASA DATA STUDY 


DATA PART/POINT 157/7 lOeNT. 17 FREQUENCY RANGE - 6-12000 H« 

THE SEGMENT START TIME WAS AT 20:10: 56.000 

BANDWIDTH « 12.2 Hi RECORD LENGTH ■ 10.0 SECONDS 


MACH 

0.9 


ALPHA BETA RHO DELTAS BYPASS WAT2 

-10 10 -3,0 10.6 0.0 70.2% 


Turbulence 




<c) Probe - L4R3 



Full Scale Cutoff Frequeniy (Hz x 10 


CIW 

-2S.0 


T urbulence 
^2 rms 


(d) Probe - L5R3 



FIGURE F-4 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 0.9, a = -10, ^ = 10, WAT2 = 70.2% 



SERIES VII - NASA DATA STUDY 


DATA PART/FOINT 1S7/S lOENT. 18 FREQl*£NCY RANGE * 6-1 2000 Hi 

THE SEGMENT START TIME WAS 20:08:47.000 

BANDWIDTH « 12.2 Hi RECORD LENGTH « 10.0 SECONDS 

MACH ALPHA BETA RHO DELTAS BYPASS Y/AT2 CJW 

Q3 «t0 10 -3.0 10.6 0.0 106.3% -6.0 


Turbulent*? 



(a) Probe - L2R2 



Pull Scale Cutoff Frequency (Hz x 10 






Turbulence 



(b) Probe = L3R3 



FIGURE F-5 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 0.9. a=-10, |3=10, WAT2* 106.3% 



SERIES VII - NASA DATA STUDY 


DATA PART/POINT 157/5 IDENT. 18 FREQUENCY RANGE » 5-12000 Hz 

THE SEGMENT START TIME WAS AT 20:08:47.000 

BANDWIDTH > 12.2 Hz RECORD LENGTH » 10.0 SECONDS 


MACH 

ALPHA 

BETA 

RHO 

DELTAS 

BYPASS 

WAT2 

aw 

0.9 

-10 

10 

-3.0 

10.6 

0.0 

106.3% 

-5.0 


Turbulence 




(c) Probe - L6R3 



Full Scale Cutoff Frequency (Hz x 10 


Turbulence 





(d) Probe = L5R6 



FIGURE F-5 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 0.9, a =-10, (3=10, WAT2= 106.3% 
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FLIGHT - NASA DATA STUDY 



DATA FUQHT/RUN 421/14 IDENT. 19 FREQUENCY RANGE ■ 4 

THE SEGMENT START TIME WAS AT 21:16:07.140 

BANDWIDTH » 4.0 Hi RECORD LENGTH » 1.0 SECONDS 


2000 Hz 


CIW 


WAT2 


0ELTA3 


BETA 


ALPHA 


MACH 


1 3402 (43970) 


Turbulence 


Full Scale Cutoff Frequency (Hz x 10 


(b) Probe » L2R3 


Turbulence 


Probe with Minimum Turbulence 


rms 


Full Scale Cutoff Frequency (Hz x 10 


FIGURE F-6 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = .94, a=-8.9, <3 -'10.2, WAT2= 107.1% 
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FLIGHT - NASA DATA STUDY 


DATA PUGHT/ RUN 421/14 IDENT. 19 FREQUENCY RANGE » 4 — 2000 Hz 
THE SEGMENT START TIME WAS AT 21:16:07.140 
BANDWIDTH > 4.0 Hz RECORD LENGTH ^ 1.0 SECONDS 


DELTAS 


13402 (43970) 


BYPASS 

0.0 


Turbulence 


0.060 rr^r: 


(c) Probe - L5R3 




Pj2 = 24.67 KPa (3.58 PSIAI | 


2 4 6 8 10 ' 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10~^) 


Turbulence 

(APt^) 

^2 rms 


(d) Probe = L6R5 


0.040 1 


0.020 




TI 


Probe with Average Turbulence 

P ^2 = 24.67 KPa (3.58 PSIA) |ggS 

0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F-6 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = .94, a = -8.9, 0 = 10.2, WAT2 = 107.1% 
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SERIES VIII - NASA DATA STUDY 


DATA PART/POINT 200/9 I06NT. 42 FR6QU6NCY RANGE • 6-12000 Hx 

THE SEGMENT START TIME WAS AT 03:42:09.000 

BANDWIDTH 3 12.2 Hz RECORD LENGTH s 10.0 SECONDS 


DELTAS 

13.5 


BYPASS 

0.0 


Turbulence 

'■^Vrms 


Ic) Probe » L6R4 








Probe with Maximum Turbulence 


32.31 KPa (4.73 PSIA) 


b 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10""^) 


(d) Probe - L7R6 


Turbulence 




32.61 KPa (4.73 PSIAI 


Probe with Average Turbulence 











' 0 2 ^ 6^ 1 1o'^ 12 14 ii ri 20 '22 

Full Scale Cutoff Frequency (Hz x 10~^) 


FIGURE F-7 (Continued) 

EFFECT OF FiLTER.CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 1.6, a=-4, i3 = 0, WAT2 = 87.3% 
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SERIES VIII - NASA DATA STUDY 


DATA PART/POINT 206/5 JD6NT. 43 FREQUENCY RANGE » 8-12000 H* 
THE SEGMENT START TIME WAS AT 03:30:06.000 


BANDWIDTH* 12.2 Hz 


RECORD LENGTH * 10.0 SECONDS 


0ELTA3 


BYPASS 

0.0 


Turbulence 


(a) Probe * L8R1 



Probe with Maximum Turbulence 
P^2 " 32.47 KPe (4.71 PsTAT^^g 


0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


(b) Probe = L4R2 


Turbulence 
^2 rms 


P-j.^ = 32.47 KPa (4.71 PSIA) 
Probe with Minimum Turbulence 


0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F-8 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 1 ;6. a = -4, 0 = 0 , W AT2 = 96.9% 
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SERIES VIII • NASA DATA STUDY 


DATA PART/POINT 206/5 I06NT. 43 FREQUENCY RANGE * 6-1 2000 Hx 
THE SEGMENT START TIME WAS AT 03:30:06. 000 


aANOWlOTHs 12.2 Hx 


RECORD LENGTH > 10.0 SECONDS 


0ELTA3 

13.5 


BYPASS 

0.0 


Turbulence 


(c) Probe « L6R3 






I = 32.47 KPa (4.71 PSIA) 


0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff frequency (Hz x 10~^) 


Turbulence 


(dl Probe = L234 










Probe with Average Turbulence r 


yrr ipnjt P^ = 32.47 KPa (4.71 PSIA) 

‘2 ^ 


0 000 

0 2 H 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F-8 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 1.6, a=-4, ^ = 0, WAT2 = 96.9% 
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FLIGHT - NASA DATA STUDY 


MACH 

1.57 


DATA FUGHT/ RUN 414/2 I06NT. 44 FREQUENCY RANGE » 4 — 2000 Hz 

THE SEGMENT START TIME WAS AT 20t 16:46.820 

BANOWIOTH 3 4.0 Hz RECORD LENGTH « 1.0 SECONDS 


ALPHA BETA ALT RHO DELTAS BYPASS 

-3.6 0.8 17157(56290) -2.3 _ 13.7 0.0 


Turbulence 


(Ap, 


rms 


(c) Probe - L6R3 



WAT2 

89.3% 


CIW 

-.20.60 


(dj Probe - L8R1 


Turbulence 
^2 rms 



FIGURE F-9 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 1.57, a = -3.6, & = 0.6, WAT2 = 89.3% 
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SERIES VIII - NASA DATA STUDY 


OATA PART/POINT 15/9 lOENT. 46 FREQUENCY RANGE • 6*12000 Hx 
THE SEGMENT START TIME WAS AT 02:03:15.000 
BANDWIDTH* 12.2 Hx RECORD LENGTH • 10.0 SECONDS 


DELTAS 


BYPASS 

0.0 


(a) Probe » LI R3 


Turbulence 


Turbulence 



0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


(bl Probe = L6R3 



Pt = 36.40 KPa (5.28 PSIA) 






2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F-10 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo=1.8, a=-2, ^ = 0, WAT2»80.5% 
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SERIES vm • NASA DATA STUDY 


DATA PART/POtNT 18/9 I06NT. 46 FREQUENCY RANGE > 8-12000 Hz 

THE SEGMENT START TIME WAS AT 02:03:15.000 

BANOWtOTH > 12.2 Hz RECORD LENGTH a 10.0 SECONDS 


MACH 

ALPHA 

BETA 

RHO 

DELTAS 

BYPASS 

WAT2 

aw 

1.8 

-2 

0 

-3.0 

17.4 

0.0 

80.5% 

-25.0 


Turbulence 




(c) Probe - L3R4 



Full Scale Cutoff Frequency (Hz x 10 


Turbulence 
‘2 '•ms 


(dl Probe « L6RS 



FIGURE F-10 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 1.8, a=-2, ;3 = 0, WAT2 = 80.5% 
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SERIES VIII . NASA DATA STUDY 


DATA PART/POINT 18/5 lOENT. 46 FREQUENCY RANGE « 6-12000 Hz 
THE SEGMENT START TIME WAS AT 01:87:37.000 


8AN0W10TH • 12.2 Hi 


RECORD LENGTH > 10.0 SECONDS 


DELTAS 


BYPASS 


Turbulence 


(a) Probe - L6R2 




Probe with Maximum Turbulence 
^ =• 35.37 KPa <5.13 PSI A) 


0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10~^) 


Turbulence 

(AP.J 
‘2 rms 


(b) Probe - L6R3 




35.37 KPa (5.13 P3IA) 




0.000 




0 2 4 6 8 10 12 14 16 13 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F-11 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 1 .8, a = -2, ^ = 0. WAT2 = 91.0% 
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SERIES VIII - NASA DATA STUDY 


DATA PART/POINT 1S/8 lOENT. 46 FREQUENCY RANGE * 6«1 2000 H* 

THE SEGMENT START -PiVIE WAS AT 01:87:37.000 
BANDWIDTH ■ 12.2 Hi RECORD LENGTH > 10.0 SECONDS 

MACH alpha seta RHO DELTAS BYPASS WAT2 

1.8 -2 0 -3.0 17.4 0.0 91.0% 


(c) Probe - L2R4 



0 2 4 6 8 10 1 2 14 16 1 8 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


(d1 Probe =• L3R4 



Full Scale Cutoff Frequency (Hzx 10 


FIGURE F-11 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo=1.8, a=-2, P = 0, WAT2 = 91.0% 

O 


ciw 

-i7.e 
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FLIGHT - NASA DATA STUDY 


DATA FUGHT/ RUN 415/1 I06NT. 47 FREQUENCY RANGH • 4 — 2000 Hi 

THE SEGMENT START TIME WAS AT 20:21:46.860 

3ANOWIOTH • 4.0 Hi RECORD LENGTH • 1.0 SECONDS 


MACH 

ALPHA 

BETA 

ALT 

RHO 

0EL7A3 

BYPASS 

WAT2 

ciw 

1.76 

-2.6 

0.5 

17B46 (58850) 

-2.2 

16.7 

0.0 

80.7% 

-25.000 


Turbulence 





0.030 f 


<aJ Probe - L4R6 


0.020 i 


0.010 


0.000 


m Pf 2 ■ 39.25 KPa (5.69 PSI A) 
— Probe with Average Turbulence 



4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10”^) 


Turbulence 
^2 rnns 


(b) Protie » L5R1 



FIGURE F-12 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 1.76, a =-2.6, = 0.5, WAT2 = 80.7% 

Q 
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FLIGHT - NASA DATA STUDY 


DATA fUGHT/RUN 415/1 IDENT. 47 FREQUENCY RANGE « 4 — 2000 H» 

THE SEGMENT START TIME WAS AT 20:21 :46.8S0 
3ANOWIPTH a 4 0 Hz RECORD LENGTH » 1.0 SECONDS 

ALPHA SETA ALT RHO DELTAS BYPASS WAT2 

-2.6 0.5 17346 (588g0» -2.2 16.7 0.0 80.7% 


Turbulence 

(APt.) 

^2 rms 



(c) Probe - L7R3 



Full Scale Cutoff Frequency (Hz x 10 


Turbulence 
^2 'ms 



(d) Probe » L8R3 



Full Scale Cutoff Frequency (Hz x 10 


csw 

-25.000 


FIGURE F-12 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 1 .76, a = -2.6, 3 = 0.5, WAT2 = 80.7% 







FSCP - NASA DATA STUDY 


' I 




DATA PART/POINT 353/15 I DENT. 48 FREQUENCY RANGE * 4 — 20?4 Hx 

THE SEGMENT START TIMS WAS AT 00:42:01 000 

BANOWlOTH ■ 7.9 Hz RECORD LENGTH » 13.0 SECONDS 


MACH 

1.8 


Turbulence 


(AP..) 

^2 rms 


Turbulence 




ALPHA 

-2 


BETA 

0 


RHO 

-3.0 


DELTAS 

18.7 


BYPASS 

0.0 


WAT2 

75.1% 


(c) Probe » L6R4 



(d) Probe * L5R6 



FIGURE F-13 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 1.8, a=-2, |3 = 0, WAT2 = 75.1% 






CIW 

-25.0 
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FSCP - NASA DATA STUDY 


DATA PART/POINT 353/5 lOENT, 49 FREQUENCY RANGE • 4 . 2024 Hz 

THE SEGMENT START TIME WAS AT 00:27:21 .000 

BANOWtOTH « 7.9 Hz RECORD LENGTH « 13.0 SECONDS 


MACH 

ALPHA 

BETA 

RHO 

DELTAS 

BYPASS 

WAT2 

1.8 

-2 

0 

-3.0 

18.7 

0.0 

82.2% 


Turbulence 




(a) Probe - L8R1 



ciw 

-2S.0 


Turbulence 


(.^P 


t-7 


2 rms 



(b) Probe - L5R3 



FIGUREF-14 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo=1.8, a=-2. )3 = 0. WAT2 » 82.2% 
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FSCP - NASA DATA STUDY 


DATA PART/POINT 353/5 I06NT. 49 FREQUENCY RANGE « 4 - 2024 Mt 
THE SEGMENT START TIME WAS AT 00:27:21 .000 


BANDWIDTH « 7.9 Hz 


RECORD LENGTH ■ 13.0 SECONDS 


BYPASS 

0.0 


Turbulence 
^2 rms 


(c) Probe - L8R3 


0.020 





P-f = 44.13 KPa (6.40 PSI A) ^ 


0.000 

0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


Turbulence 

(APtJ 

^2 rms 


(d) Probe « L5R5 



0.020 


0.01 0P= 


=44.13 KPa (6.40 PSI A) 
Probe with Average Turbulence l 






0.000 - 

0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10*^) 




FIGURE F-14 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 1 .8, a = -2, /3 = 0, WAT2 = 82.2% 
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FSCP - NASA DATA STUDY 


DATA PART/POINT 363/12 ID6NT. 50 FREQUENCY RANGE » 4 — 2024 Hx 
THE SEGMENT START TIME WAS AT 00:38:18.000 


3AN0W10TH » 7.9 Hz 


RECORD LENGTH « 13.0 SECONDS 


ALPHA 

-2 


0ELTA3 

18.7 


Turbulence 


(a) Probe » L7R2 



Probe with Maximum Turbulence 
^ 2 * ^3.58 KPa 16.32 PSI A) 

^0 2 4 6 8 10 ^12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x lO”'^) 


Turbulence 

UPtJ 

^2 rms 


(b) Probe - L3R3 





43.58 KPa (6.32 PSI A) 

0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F.1 5 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 1 .8, a = - 2 , (J = 0, WAT2 = 85.4% 
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FSCP - NASA DATA STUDY 


DATA PART/POINT 383/12 IDEMT. 50 FREQUENCY RANGE * 4 - 2024 H* 

THE SEGMENT START TIME WAS AT 00:38:18.000 

BANDWIDTH » 7.9 Hz RECORD LENGTH ■ 13.0 SECONDS 


0ELTA3 

18.7 


BYPASS 

0.0 


Turbulence 


(c) Probe - L6R4 




0.020 ^ 




Pf = 43.58 KPa (6.32 PSI A) i 

^2 3 

Probe with Minimum Turbulence 


0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10~^) 


(d) Probe = L2R5 


T urbuience 

(APt.) 

^2 rms 




^ = 43.58 KPa (6.32 PSI A) 


0.020 


=="=.== Probe with Average Turbulence I; 


0.01 0 ^ 




0.000 








2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10 ) 


FIGURE F-15 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mg = 1.8, a=-2, 0 = 0. WAT2 = 85.4% 




FSE - NASA DATA STUDY 
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f 

i 





> 
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r-' 
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OATA PART/POINT 523/2 I06NT. 51 FREQUENCY RANGE « 4 - 2024 Hx 
THE SEGMENT START TIME WAS AT 02:45:27.000 - 
BANOWIOTH « 7.9 Hz RECORD LENGTH « 13.0 SECONDS 


MACH ALPHA 

1.5 -2 


BETA RHO DELTAS BYPASS WAT2 

0 —2.9 18.6 0.0 80.6% 


Turbulence 




(a) Probe - L7R2 



ciw 

-25.0 


(bJ Probe = L5R3 



Full Scale Cutoff Frequency (Hz x 10 


FIGURE F-1 6 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 1 .8, a = -2. 0 = 0. WAT2 = 80.6% 
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FSE 


NASA DATA STUDY 


DATA PART/POINT 523/2 I06NT. 51 FREQUeNCY RANGE * 4 — 2024 

THE SEGMENT START TIME WAS AT 02:45:27.000 

3ANOWIDTH * 7.9 Hx RECORD LENGTH » T3.0 SECONDS 


MACH ALPHA BETA RHO DELTAS BYPASS WAT2 

1.3 -2 0 -2*9 18,8 0,0 80.6% 


Turbulence 




rms 



(c) Probe » L8R3 



Full Scale Cutoff Frequency (Hz x 10 


ciw 

-25.0 


(d» Probe =« L3R4 



Full Scale Cutoff Frequency (Hz x 10 ) 


FIGURE F-16 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mg = 1.8, a = -2. i3 = 0, WAT2 = 80.6% 

'ij 
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FSE - NASA DATA STUDY 


DATA PART/POINT 52S/4 IDENT. 52 FREQUENCY RANGE » 4 2024 

THE SEGMENT START TIME WAS AT 03:18:32.000 

BANDWIDTH * 7.9 Hx RECORD LENGTH « 13.0 SECONDS 


DELTAS 


BYPASS 


la) Probe - L7R2 


Turbulence 


'^Vrms 



0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Freque cy (Hz x 10~^l 


(b) Probe - L5R3 


Turbulence 

(^Pt-) 

^2 rms 


r --^2 “ KPa (6.43 PSIA) | 

Probe with Minimum Turbulence 




2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F-17 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 1 .8, a = -2. * 0, WAT2 = 79.8% 


jr 

I Cy’ 
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FSE - NASA DATA STUDY 




DATA PART/POINT 525/ 4 lOENT. 52 FREQUENCY RANGE » 4 — 2024 Hx 

THE SEGMENT START TIME WAS AT 03:18:32.000 

BANDWIDTH a 7.3 Hz RECORD LENGTH a 13.0 SECONDS 

MACH ALPHA BETA RHO DELTAS BYPASS WAT2 

<1,3 >2 0 -2.9 18.6 0.0 79.8% 


Turbulence 



0.030 


0.020 


0.010 


0.000 


(c) Probe - L8R3 



0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10~^) 


T urbulence 

(-IPtJ 

‘2 rms 



(d) Probe - L4R6 



Full Scale Cutoff Frequency (Hz x 10 


FIGURE F-17 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
M- * 1.8 a * -2. 3 = 0. WAT2 = 79.8% 



FLIGHT - NASA DATA STUDY 


DATA rUGHT/RUN 416/1 lOENT. 63 FREQUENCY RANGE • 4 — 2000 Hz 

THE SEGMENT START TIME WAS AT 1 6:09:18.400 

8ANOWIOTH ■ 4.0 Hz RECORD LENGTH > 1.0 SECONDS 

ALRHA BETA ALT RHO OELTA3 BYPASS WAT2 

-2.3 0.2 17911 (57480 -2.3 18.2 0.0 78.9% 


(a) Probe ■ LI R3 



Full Scale Cutoff Frequency (Hz x 10 


(b» Probe - L4R2 


T urbulence 
rm, 


0.030 


0.020 


0.010 


0.000 



10 12 14 16 18 20 22 

- 2 , 


Full Scale Cutoff Frequency (Hz x 10 n 


FIGURE F-18 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 1 .81 , a = -2.3, 0 = 0.2, WAT2 = 78.9% 


aw 

-25.000 


FLIGHT • NASA DATA STUDY 


DATA FUGHT/RUN 416/1 iOENT. S3 FREQUENCY RANGE « 4 2000 H< 

THE SEGMENT START TIME WAS AT 16:09:1 8.400 

BANDWIDTH ■ 4.Q Hx RECORD LENGTH > 1.0 SECONDS 


MACH 

ALPHA 

BETA 

ALT 

RHO 

OELTA3 

BYPASS 

WAT2 

CIW 

1.81 

-2.3 

0.2 

17511 (57480 

-2.8 

18.2 

0.0 

78.9% 

-2S.0Q0 


Turbulence 


(AP,_) 

^2 rms 


(c) Probe ■ L6R2 



Full Scale Cutoff Frequency (Hz x 10 


Turbulence 

(APt.) 

^2 rms 


0.030 


0.020 


0.01 oi 


(d) Probe =* L8R2 



0.000 





|2 = 44,95 KPa 16.52 PSIA) 


- Probe with Maximum Turbulence 

2 4 T ' S 10 12 14 16 18 Jo 2’2 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F-18 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 1 .81 , a = -2.3, 0 = 0.2, WAT2 = 78.9% 

r; 
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FSCP - NASA DATA STUDY 


DATA PABT/POINT 38P/8 lOENT. 54 FBEOUENCY RANGE • 4 - 2024 

THE SEGMENT START TIME WAS AT 01:40:03.000 

SANOWtOTHi 7.9 Kx REC.7RO LENGTH ■ 13.0 SECONDS 

MACH alpha beta «H0 0ELTA3 BYPASS WAT2 

4 0 2.5 18.7 0.0 79.9H 


(a) Probe - L7R3 



Full Scale Cutoff Frequency (Hz x 10 


(b) Probe = L8R3 



FIGURE F-19 

EFFECT OF FI LTER CUTOFF FREQUENCY ON TURBULENCE FOR 
= 1 .8. a = 4. ]0 = 0. WAT2 = 79.9% 



FSCP - NASA DATA STUDY 


DATA PAflT/POlNT 356/8 lOENT. 54 FREQUENCY RANGE a 4 ^ 2024 

THE SEGMENT START TIME WAS AT 01:40:03.000 

BANDWIDTH a 7.9 Hz RECORD LENGTH a 13.0 SECONDS 


MACH 

1.8 


ALPHA 

4 


BETA 

0 


RKO 

2.5 


DELTAS 

18.7 


BYPASS 

0.0 


WAT2 

79.9% 


Ic) Probe ■ L6R4 


Turbulence 



(d) Probe => L2R5 


Turbulence 





FIGURE F-19 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 1 .8, a = 4, /J = 0, WAT2 = 79.9% 


ciw 

-2S.0 
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FSE - NASA DATA STUDY 


DATA PART/POINT 528/2 iOENT. 56 FREQUENCY RANGE > 4 — 2024 

THE SEGMENT START TIME WAS AT 03:40:38.000 

BANDWIDTH « 7.9 Hz RECORD LENGTH « 13.0 SECONDS 


0ELTA3 

18.7 


BYPASS 

0.0 


TurbulencB 


Turbulence 


(a) Proba ■ L7R1 



Pf » 44.40 KPa (6.44 PSIA) 



4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


(b) Probe “ L8R3 




f==== ^ P.^^= 44.40 KPa (6.44 PSIA) 








4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F-20 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 1.8, a = 4. ^ = 0, WAT2 = 80.8% 
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FSE - NASA DATA STUDY 


DATA PART/POINT S28/2 lOENT. 56 FREQUENCY RANGE • 4 — 2024 
THE SEGMENT START TIME WAS AT 03:40:36.000 
B AND WIDTH * 7.9 Hz RECORD LENGTH ■ 13.0 SECONDS 


Turbulence 

(APt,) 

'2 rms 


(c) Probe - L2R5 



- 44.40 KPa (6.44 PSIA) 
Probe with Average Turbulence 




0.000 

0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“"^) 


Turbulence 

(AP^J 

^2 rms 


(d) Probe > L6R6 


0.030 c=r=r.^ 








with iMaximum Turbulence M 

^gH ^ 44.40 KPa (6.44 PSIA) -411= 

‘2 :.:i3:: 


0 2 4 6 8 io 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F-20 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq » 1.8, a = 4. 3 = 0. WAT2 = 30.8% 


[( 


FSE- NASA DATA STUDY 


DATA PART/POINT 829/4 I06NT. 56 FREQUENCY RANG E « 4 > 2024 Hi 

THE SEGMENT START TIME WAS AT 04:25:46.000 

BANDWIDTH « 7.9 Ht RECORD LENGTH • 13.0 SECONDS 


MACH 

1.6 


ALPHA 

BETA 

RHO 

DELTAS 

BYPASS 

WAT2 

4 

0 

2.5 

18.7 

0.0 

79.7% 


Turbulence 


0.030 


0.020 


0.010 


0.000 


(a) Probe • L6R3 



Full Scale Cutoff Frequency (Hz x 10 n 


Turbulence 


(SP, 


rms 



(bl Probe - L7R3 



FIGURE F-21 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq =« 1 .8. 0£ = 4. ;J - 0, WAT2 * 79.7% 


Ciw 

*25.0 
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FSE - NASA DATA STUDY 


DATA PART/POINT 529/4 I06NT. 56 P ReOUEN CY JRANGE » 4 . 2024 Hi 

THE SEGMENT START TIME WAS AT 04:25:48.000 

BANDWIDTH « 7.9 Hz RECORD LENGTH « 13.0 SECONDS 


MACH 

1.8 


alpha beta RHO 

4 0 2.5 


0ELTA3 BYPASS WAT2 

18.7 0.0 79.7% 


Turbulence 


(APtJ 

^2 rms 



(c) Probe * L7R4 



Full Scale Cutoff Frequency (Hz x 10 


ciw 

-29.0 


Turbulence 
^2 rms 



FIGURE F-21 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 1 .8, a = 4, (3 = 0, W AT2 = 79.7% 
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SERIES VIII - NASA DATA STUDY 


DATA PART/POINT 249/5 lOSNT. 80 FReOUENCY RANGE » 6-12000 Hx 

THE SEGMENT START TIME WAS AT 06:15:59.000 

BANDWIDTH « 12.2 Hz RECORD LENGTH « 10.0 SECONDS 


0ELTA3 

25.0 


BYPASS 
.0774 020.01 


Turbulence 


Turbulence 
^2 rms 


(a) Probe - L8R3 





P-r = 42.89 KPa (6.22 PSIA) i 


0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


(b) Probe = L3R4 


42.89 KPa (6.22 PSIA) M 
Probe with Minimum Turbulence T 




0.01 oe= 


0 000 

0 2 4 6 


riK-n-i'-i:;;-' 


8 'l0 12 U 16 18 20 22 


Full Scale Cutoff Frequency (Hz x 10 n 


FIGURE F-22 

EFFECT OF FILTER CUTOFF FREQJEIMCY ON TURBULENCE FOR 
Mo = 2.2, a=-2, 0 = 0, WAT2 = 65.0% 
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SERIES VIII - NASA DATA STUDY 


DATA PART/POINT 249/5 I06NT. 60 FREQUENCY RANGE « a-12000 Hz 
THE SEGMENT START TIME WAS AT 06:15:59.000 
9ANOWtOTH« 12.2 Hz RECORD LENGTH « 10.0 SECONDS 

CH ALPHA BETA RHO DELTAS BYPASS 

2-2 0 — * 0 25.0 .0774 <120.01 


Turbulence 


(c) Probe - LI R5 



0.010 I 


42.89 KPa (6.22 PSIA) 


Probe with Maximum Turbulence 


4 6 8 10 1 2 14 1 6 18 20 22 

Full Scale Cutoff Frequency (Hz x 10~^) 


(d) Probe - L8R6 


Turbulence 








■n==; Probe with Average Turbulence 


Pf - 42.89 KPa (6.22 PSIA) 
‘2 




2 4 


8 10 12 14 16 18 20 22 


Full Scale Cutoff Frequency (Hz x 10 


FIGURE F-22 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 2.2, a=-2, 0 = 0, WAT2 = 65.0% 
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SERIES Vlll - NASA DATA STUDY 


DATA PART/ POINT 249/3 lOENT. SI PREOUENCY RANGE « 6-12000 Ha 

TXE SEGMENT START TIME WAS AT 06:21:10.000 

BANDWIDTH ■ 12.2 Hz RECDRD LENGTH > 10.0 SECONDS 


MACH 

ALPHA 

SETA 

RHO 

0ELTA3 

BYPASS 

WAT2 

aw 

2.2 

-2 

0 

^.0 

25.0 

.0774(120.0) 

62.9% 

-25.0 


(a) Probe - L4R2 



Full Scale Cutoff Frequency (Hi x 10 


lb) Probe - L7R3 



Full Scale Cutoff Frequency (Hz x 10 



FIGURE F-23 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 2.2, a =« -2, /J = 0. WAT2 = 62.9% 
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SERIES VIII - NASA DATA STUDY 





DATA PART/POINT 249/9 I06NT. 61 FREQUENCY RANGE » 6-12000 Hi 

THE SEGMENT START TIME WAS AT 06;21:10.000 

BANDWIDTH a 12.2 Hz RECORD LENGTH • 10.0 SECONDS 


MACH ALPHA BETA RHO DELTAS BYPASS WAT2 

2.2 -2 0 -^0 25.0 .0774(120.0) 62.9% 


Turbulence 




’ (c) Probe - L3R4 


0.030 


0.020 


0.010 


0.000 



0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


ciw 

-29.0 


Turbulence 


(d) Probe - L3R5 



FIGURE F-23 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo ^2.2, a=-2, /J = 0, WAT2 = 62.9% 
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FSCP- NASA DATA STUDY 


DATA PART/POINT 385/5 I DENT. 62 FREQU6NCY_RANQE « 4 . 2024 Hi 

THE SEGMENT START TIME WAS AT 01:32:35.000 ^ 


BANDWIDTH > 7.9 Hz 


RECORD LENGTH • 13.0 SECONDS 


DELTAS 

25.0 


BYPASS 

.0774(120.0) 


(a) Probe * L8R1 


Turbulence 


^2 rms 



4 6 8 10 12 14 IS 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


lb) Probe =• LI R3 


Turbulence 






3 = 44.40 KPa {6.44 PSIA) 

s ^2 m 


0 2 4 ~’6~' 8 14 ^16 18 20 ?2 

Full Scale Cutoff Frequency (Hz x 10“^) 


:s; 


FIGURE F-24 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 2.2, a=-2, ^3 = 0, WAT2 = 61.7% 
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FSCP - NASA DATA STUDY 


DATA PART/POINT 385/5 I06NT. 82 FR6QU6NCY RANGE - 4 * 2024 Hi 
THE SEGMENT START TIME WAS AT 01:32:38.000 ” ’ “ 

BANDWIDTH > 7.3 Hi RECORD LENGTH > 13.0 SECONDS 


MACH 

2.2 


ALPHA 3ETA RHO 06LTA3 BYPASS WAT2 

-2 0 -4.0 25.0 .0774(120.01 81.7% 


Turbulence 


^2 rms 


(e) Probe - L2R5 



Full Scale Cutoff Frequency (Hz x 10 


aw 

-25.0 


Turbulence 


0.030 c 


(d) Probo « L3R5 




0.020 



44.40 K?3 (6.44 PSIA) 


Probe with Minimum Turbulence H 







Q.Q1 0 






0.000 









~4 I ^12 14 16 is 20 22 

Puil Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F-24 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 2.2, a=-2, 0 = 0, WAT2 = 61.7% 
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FSCP - NASA DATA STUDY 


DATA PART/ POINT 385/2 lOENT. 63 FREQUENCY RANGE • 4 . 2024 Hi 

THE SEGMENT START TIME WAS AT 01:29:15.000 

BANDWIDTH ■ 7.9 Ht RECORD LENGTH • 13.0 SECONDS 


MACH 

2.2 


ALPHA 

-2 


SETA 

0 


RHO 

^.0 


DELTAS 

25.0 


BYPASS 
.0775 (120.11 


WAT2 

62.3% 


4 { 


Turbulence 


0.030 


0.020 


0.010 


0.000 


(a) Probe - L8R1 




Probe with Maximum T urbulence 
pV. = 43.99 KPa (6.38 PSIA) 




2 4 6 8 10 12 14 1 6 1 8 20 22 

Full Scale Cutoff Frequency (Hz x 10~^' 


(b) Probe - LI R3 


T urbulence 
^2 rms 



FIGURE F-25 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 


M.. 


2.2, a=-2, i3 = 0, WAT2 = 62.3% 


f 

4 . 

5 

i 


i 




ciw 

-25.0 
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FSCP - NASA DATA STUDY 


DATA PART/POINT 385/ 2 lOENT. 63 FREQUENCY RANGE « 4 . 2024 Hz 

THE ScQ.VENT S^ARTTIME WAS AT 01;29;15.000 


BANDWIDTH * 7.9 Hz 


RECORD LENGTH > 13.0 SECONDS 


ALPHA 

-2 


DELTAS 

25,0 


BYPASS 

.0775(120.1) 


Turbulence 

(APtJ 
^2 rms 


Turbulence 
'■2 rms 


(c) Probe - L5R3 






Probe with ^.*inimum Turbulence 


0.010 = 




Pt “ 43.99 KPa (6.38 PSIA) 


0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


(d» Probe * L7R6 








= Probe with Average Turbulence 

ii K = 43.9J, KPa (6.38 PSIA) . 

=;! ‘2 




0 2 4 6 3 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F*25 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 2.2, a* -2, ,3 = 0, WAT2 = 62.3% 
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FSE • NASA DATA STUDY 


DATA PART/POINT 542/2 lOBNT. 54 FREQUENCY RANGE » 4 - 2024 H* 

THE SEGMENT START TIME WAS AT 22:51:43.^17 

BANDWIDTH « 7.9 Hx RECORD LENGTH « 13.0 SECONDS 


0ELTA3 

24.8 


BYPASS 
.0278 (43.1) 


Turbulence 


(a) Probe - L8R1 



56.05 KPa (8.13 PSI A) 


Probe with Maximum Turbulence - 


a 10 12 14 16 18 20 22 


Full Scale Cutoff Frequency (Hz x 10 


(b) Probe » L2R2 


Turbulence 

(APt.) 

^2 rms 


0.020 ~r=Li 






Probe with Average Turbulence 


?r = 56.05 KPa (8.13 PSI A) 
'2 


0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F-26 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 2.2, a=-2, /J = 0, WAT2 = 60.2% 
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FSE - NASA DATA STUDY 



DATA PART/POINT 542/2 I06NT. 64 FREQUENCY RANGE « 4. 2024 Hx 
THE SEGMENT START TIME WAS AT 22:51:48.000 ^ 

SANOWlOTH > 7.3 Hz RECORD LENGTH * 13.0 SECONDS 


MACH 

2.2 


ALPHA 

-2 


SETA 

0 


RHO 

•4.0 


DELTAS 

24.8 


BYPASS 
.0278 (43.1) 


WAT2 

60.2% 


Ic) Probe « L8R3 


Turbulence 



Full Scale Cutoff Frequency (Hz x 10 


Turbulence 

(APtJ 
^2 rms 


0.030 


(d) Probe » L2R4 



56.05 KPa (8.13 PSI A) 


0.010 


m 


^=^'~ Probe with Minimum Turbulence ^ 








0.000 








4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10”^) 


FIGURE F>26 (Continued) 

EFFECT OF FILTER CUTOFF FREQUEMCY ON TURBULENCE FOR 
Mo = 2.2, a=-2, 0 = 0 . WAT2 * 60.2% 


CIW 

-25.0 
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FSE- NASA DATA STUDY 


DATA PART/POINT 543/4 I06NT. 58 FRCQUCNCV RANGE ■ 4- 2024 Hi 

THE SEGMENT START TIME WAS AT 23‘:T2:07 000 

BANOWlOTH « 7.9 Hi RECORD LENGTH « 13.0 SECONDS 


ALPHA 

-2 


OELTA3 

24.8 


BYPASS 
.0223 (34.51 


Turbulence 


0.020 i 


0.010 B 


(a) Probe - L3R1 






P-f^ • 55.78 KPa (8.09 PSIA) [..[tpjS 
^ Probe with Average Turbulence 

4 6 8 10 12 14 16 18 : 

Full Scale Cutoff Frequency (Hz x 10~^) 


20 22 


(b) Probe ■ L8R1 




Turbulence 










O.OIOfeSr 


55.78 KPa (8.09 PSIA) 




i Probe with Maximum Turbulence 


0 000 — { i- I----; ■ , 

0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10”^) 


FIGURE F-27 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo *2.2, a* -2, ^ * 0. WAT2 * 60.5% 
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FSE- NASA DATA STUDY 


DATA PART/POINT S43/4 I06NT. 65 FREQUeNCY RANGE « 4. 2024 Hi 

THE SEGMENT START TIME WAS AT 23:1 2;07.000 

BANDWIDTH « 7 9 Hi RECORD LENGTH « 13.0 SECONDS 


DELTAS 

24.8 


BYPASS 
.0223 (34.S» 


Turbulence 


(c) Probe - L8R3 




0.020 S== 


mmm 








a P+ - 55.78 KPa (8.09 PSIA) “ 

i! lO ii 


mm 

piii 


°'*^0 2 4 6 8 10 1 2 14 1 6 18 20 22 

Full Scale Cutoff Frequency I Hi x 10~^) 


Turbulence 

(APtJ 
‘2 rms 


(d) Probe - L2R4 


0.020 



F -ii'-’i-' 

• ; : : i ■ . 

.IT-ia 

m 



- t 


Pt 2 * 55.78 KPa (8.09 PSIA) Ji 
Probe with Minimum Turbulence IT 


0.01 obi^ 




mm 

S-iTH-irijil 




4 6 8 10 12 14 16 18 20 '22 

Full Scale Cutoff Frequency (Hi x 10“^) 


FIGURE F-27 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo»2.2, a- -2. 0 » 0. WAT2 » 60.5% 
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SERIES vm 


NASA DATA STUDY 


( 


DATA PAflT/'POINT 184/7 tDENT. 86 FREQUENCY RANGE * 4-12000 H* 

THE SEGMENT START TIME WAS AT 20:22:12.000 

BANDWIDTH » 12.2 Hi RECORD LENGTH « 10.0 SECONDS 


MACH 

2 ^ 


ALPHA 

BETA 

RHO 

0ELTA3 

BYPASS 

WAT2 

0 

0 

-2.0 

22.5 

0.0 

69.3M 


(c) Probe * L3R6 



Full Scale Cutoff Frequency (Hz x 10 


Ciw 

- 25.0 


Turbulence 





(d) Probe = L4R6 



FIGURE F-28 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 2.2, a = 0, /3 = 0. WAT2 = 69.3% 
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SERIES VIII - NASA DATA STUDY 


DATA PART/POJNT 184/5 lOENT. 67 FREQUENCY RANGE » 6-1 2000 Hx 

THE SEGMSNTS7ARTT1ME WAS AT 20:19:38.000 

BANDWIDTH ^ 12.2 Hz RECORD LENGTH « 10.0 SECONDS 


DELTAS 

22.5 


bypass 

0.0 


Turbulence 


0.020 H 


(a) Probe - LI R2 







41.99 KPa (6.09 PSI A) 


Probe with Maximum Turbulence 


0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


T urbulence 

(.IPtJ 

^2 rms 


0.020 e 


(b) Probe - L8R3 




0.010 ^.zr=zzzr.yj g 


0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F-29 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 2.2, a=0, 4*0. WAT2 = 75.4% 
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SERIES vm - NASA DATA STUDY 


DATA PART/POINT 184/5 IDEIMT. 57^ FREQUENCY RANGE « 60 2000 Hz 

THE SEGMENT START TIME WAS AT 20:19:38.000 

BANDWIDTH • 12.2 Hz RECORD LENGTH > 10.0 SECONDS 


ALPHA 

0 


DELTAS 

22.5 


BYPASS 

0.0 


Turbulence 

(APtJ 

^2 rms 


(c) Probe - L5R5 







^ Probe with Average Turbulence THHinS 
^ 

M Pt » 41.99 KP3 (6.09 PSI A) 




Turbulence 
^2 rms 


0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10*^) 


(d) Probe » L3R6 




= 41.99 KPa (6.09 PSIA) 


0 . 010 ^ 


r Probe with Minimum Turbulence 










0 2 4 6 3 to 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F'29 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 2.2, o£=0, /3 = 0. WAT2 = 75.4% 
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FSCP- NASA DATA STUDY 


DATA PAflT/POiNT 413/9 lOENT. 68 FREQUENCY RANGE » 4 — 2024 Hx 
THE SEGMENT START TIME WAS AT 22 30:10,000 


BANDWIDTH « 7.9 Hx 


RECORD LENGTH > 13.0 SECONDS 


ALPHA 

0 


0ELTA3 

22.5 


BYPASS 

0.0 


(a) Probe - L2R1 


Turbulence 


0.020 





0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


Turbulence 

(AP^J 
^2 rms 


(b) Probe =• L8R3 




0.020 


43.16 KPa (6.26 PSl A) ^ 


o" 2 4 V 3 ^10 12 14 ' 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F-30 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 2.2. a=0, ;? = 0, WAT2 = 73,6% 
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FSCP - NASA DATA STUDY 


DATA PART/POINT 413/9 IO£NT. Q8 FREQUENCY RANGE « 4 * 2024 Hi 

THE SEGMENT START TIME WAS AT 22:30:10.000 

BANDWIDTH « 7.9 Hz RECORD LENGTH « 13.0 SECONDS 


ALPHA 

0 


DELTAS 

22.5 


BYPASS 

0.0 


Turbulence 


(c) Prob« ■ L6R4 



Pf 


43.16 KPa (6.26 PSIA) 


Probe with Minimum Turbulence 


4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10”^) 


(d) Probe »L5R5 


Turbulence 

(AP^J 
^2 rms 


Probe with Average Turbulence 


2 4 T’ 8 *‘' Vo 12 14 ’ 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


FIGURE F-30 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 2.2, a=0. j3«0. WAT2 = 73.6% 
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FSCP • NASA DATA STUDY 


DATA PART/POtNT 413/12 lOENT. 69 FREQUENCY RANGE • 4 - 2024 H» 

THE SEGMENT START TIME WAS AT 22:34:15.000 

SANOWtOTH a 7.9 Hi RECORD LENGTH « 13.0 SECONDS 


MACH 

ALPHA 

SETA 

RHO 

DELTAS 

BYPASS 

WAT2 

CiW 

2.2 

0 

0 

-2.0 

22.S 

0.0 

68.3% 

-25.0 


( 


Turbulence 


0.060 


0.040 


0.020 


0 . 000 1 =?^~ 


(a) Probe* L1R1 



0 2 4 6 8 10 12 14 16 18 20 22 

Puil Scale Cutoff Prequency (Hz x 10“^) 


Turbulence 

(AP..) 

^2 rms 


(b) Probe - LSR3 



FIGURE F-31 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq * 2.2, a = 0. 4 = 0, WAT2 = 68.3% 
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FSCP - NASA DATA STUDY 




OATA PART/POINT 413/12 I06NT. 69 PREQU6NCY RANGE > 4 — 2024 Hx 

THE SEGMENT START TIME WAS AT 22:34:19.000 

8AN0W1DTH « 7.9 Mx RECORD LENGTH « 13.0 SECONDS 

MACH ALPHA BETA RHO 0ELTA3 3YPASS WAT2 

2.2 0 0 -2.0 22.9 0.0 69.3% 


Turbulence 


^2 rms 


( 


(c) Proba - L3R4 



Full Scale Cutoff Frequency (Hz x 10*"^) 


Turbulence 
^2 ^ms 


(d) Probe « L6R4 


0.060: 








Probe with Minimum Turbulence £. 




43.02 KPa (6.24 PSIA) t 


0.020 




u::'! 






0.000 






Ml 




... — ^ 








8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10”"^) 


FIGURE r-31 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 2.2, ct « 0, ^ = 0, WAT2 = 68.3% 



aw 

-29.0 
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FLIGHT - NASA DATA STUDY 


-’I : 


MACH 

2.21 


(f 


DATA ^UQHT/RUN 425/1 lOENT. 70 FREQUENCY RANGE « 4 — 2000 Hs 
THE SEGMENT START TIME WAS AT 06:09:58.870 
BANOWlOTH • 4.0 Hz RECORD LENGTH « 1.0 SECONDS 


ALPHA 

0.1 


Turbulence 


“"'j'rn,. 


Turbulence 


(APt^) 

^2 rms 


SETA 

0.2 


ALT RHO 

16523 <54210) -2.2 


OELTA3 

22.9 


9YPASS 

0.0 


0«300 


(a) Probe ■ LI R3 


0.200 


0.100 


0.000 



10 12 14 16 18 20 22 


Full Scale Cutoff Frequency (Hz x 10 


(bl Probe - L3R2 



WAT2 

73.0% 


CJW 

-25.000 


FIGURE F-32 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 2.21 , a = 0. 1 , ^ » 0.2, W AT2 = 73.0% 


4 
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FLIGHT - NASA DATA STUDY 


MACH 

2.21 


DATA FUGHT/ RUN 423/1 lO£NT. 70 FREQUSNCY RANGE > 4 * 2000 Hi 
THE SEGMENT START TIME WAS AT 05:09:58. S70 
BANDWIDTH « 4.0 Hi RECORD LENGTH ■ 1.0 SECONDS 


ALPHA BETA ALT RHO DELTAS BYPASS 

0.1 0.2 15623(542101 -2.2 22.9 0.0 


Turbulence 

i^PtJ 

^2 rms 


(c) Probe ■ L6R6 



Full Scale Cutoff Frequency (Hz x 10 


- 2 , 


WAT2 

73.0% 


CIW 

-25.000 


Turbulence 
^2 rms 


0.30b 


0. 200 


(d) Probe » L3R3 


o.iooife 



...... .14. 

— r'' ': with .Maximum Turbulence v 

— ^ 

Pt2 = ■'5.24 KPa (2.21 PSIA) ^ 






0 . 000 , 




3 


10 ^T2 14 16 is fo '22 


Full Scale Cutotf Frequenc/ (Hz x 10 


FIGURE F'32 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
. Mq = 2.21 . a = 0. 1 , 0 = 0.2, WAT2 = 73.0% 
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FSCP- NASA DATA STUDY 


DATA PART/POINT 382/3 lOENT. 71 FREQUENCY RANGE ■ 4 — 2024 Hz 

THE SEGMENT START TIME WAS AT 00:S2:38.000 

BANDWIDTH < 7.S Hz RECORD LENGTH « 13.0 SECONDS 


Turbulence 




Turbulence 


':^^!2!rTns 


06LTA3 

25.0 


BYPASS 

.0774(120.01 


(a) Probe » L8R1 



= 44.40 KPa (6.44 PSIAI 

^2 


Probe with Maximum Turbulence 


8 10 12 14 16 18 20 22 


Full Scale Cutoff Frequency (Hz x 10 n 


(bl Probe » L4R3 


Probe with Average Turbulence 


44.40 KPa (6.44 PSI A) 






1 4 T 8 7o **^^2* U 16 TS 20 l2 




Full Scale Cutoff Frequency (Hz x 10 


FIGURE F-33 

EFFECT OF FILTER CUTOFF FREQUENCY ON TUR_BULENCE FOR 
Mo = 2.2, a = 4, /3 = 0, WAT2 = 60,7% 
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FSCP - NASA DATA STUDY 


DATA PART/POINT 382/3 IDENT, 71 FREQUENCY RANGE — 2024 H* 

THE SEGMENT START HME WAS AT 00:52:38.000 

BANDWIDTH < 7.9 Hz RECORD LENGTH « 13.0 SECONDS 


Turbulence 

(APt.) 

^2 rms 


DELTA3 

25.0 


.0774(120.01 


(c) Proba - L8R3 



0.020 ^ 


P.J. a 44.40 KPa (6.44 PSIAI 




0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


El 


(d) Probe = L3R5 


0.030 


Turbulence 

(APt.) 

^2 rms 


0.020 


^ Probe with Minimum Turbulence 










0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10 ) 


FIGURE F-33 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 2.2, a =4, ^3 = 0, WAT2 = 60.7% 

OT. 
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FSE- NASA DATA STUDY 


I 




DATA PART/POtNT 545/2 lOENT. 72 FREQUENCY RANGE > 4 « 2024 Hz 

THE SEGMENT START TIME WAS AT 23:30:02.000 

BANDWIDTH « 7.S Hz RECORD LENGTH > 13.0 SECONDS 


MACH 

2.2 


Turbulence 


ALPHA 

4 


0.030 


0.020 


0.010 


0.000 


SETA 

0 


RHO 

1.0 


DELTAS 

25.0 


BYPASS 
.0781 i121.1) 


(a) Probe - L2R2 


WAT2 

53.2% 



10 12 M 16 18 20 22 


Full Scale Cutoff Frequency (Hz x 10 n 


(b) Probe* L8R3 


Turbulence 



(? 


FIGURE F-34 

EFFECT OF FILTER CUTOF£ FREQUENCY ON TURBULENCE FOR 
Mo = 2.2, a =4, ;5=0, WAT2 = 59.2% 


CIW 

-25.0 
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FSE - NASA DATA STUDY 


V- 


c 


DATA PAHT/POINT 54B/2 I06NT. 72 FREQUENCY RANGE • 4 — 2024 Hi 

THE SEGMENT START TIME WAS AT 23:30:02.000 

SANOWIOTH * 7.9 Hz RECORD LENGTH « 13.0 SECONDS 

MACH AU»HA SETA RHO OELTA3 BYPASS WAT2 CIW 

,2 4 0 1.0 2S.0 .0781 (121.1) 59.2% -29.0 


(c) Probe - L2R4 



0 2 4 6 8 10 12 14 16 18 20 22 


Full Scale Cutoff Frequency (Hz X 10 


(d) Probe = L3R4 



Full Scale Cutoff Frequency (Hz x 10 


FIGURE F-34 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 2.2, a =4, >J=0, WAT2 = 59.2% 






FSE - NASA DATA STUDY 


DATA PART/POINT 546/4 I06NT. 73 FREQUENCY RANGE « 4 « 2024 Hz 
THE SEGMENT START TIME WAS AT 23:43:50.000 


BANDWIDTH « 7.9 Hz 


RECORD LENGTH « 13.0 SECONDS 

rA RHO OELTA3 

) 1.0 2S.0 


8YPASS 
.0781 (121.1) 


Turbulence 


(a) Probe * L6R2 



P* = 56.88 KPa (8.2S PStA) 
‘2 



0 2 4 6 3 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency x 10“^) 


Turbulence 


(b) Probe - L8R3 


0.01 Op 






P* = 56.88 KPa (8.25 PSIA) J 




0 2 4 6 a 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


I 


FIGURE F-35 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 2.4 “=4, (3 = 0. WAT2 = 58.2% 
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FSE- NASA DATA STUDY 


DATA PAflT/POINT 546/4 I06NT. 73 FREQUENCY RANGE « 4 — 2024 Hx 

THE SEGMENT START TIME WAS AT 23:43:50.000 

BANDWIDTH « 7.3 Hz RECORD LENGTH « 13.0 SECONDS 


MACH 

2.2 


ALPHA 

4 


BETA RHO 0ELTA3 BYPASS WAT2 

0 1.0 2S.0 .0781 (121,1) 58.2% 


Turbulence 


^2 rms 


(c) Probe * L2R4 



Ciw 

-25.0 


% 


Turbulence 

i-APrJ 

^2 rms 




(d) Probe • L8R6 



Full Scale Cutoff Frequency (Hz x 10 


FIGURE F-35 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 2.2, a = 4, ^ = 0, WAT2 = E8.2% 
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FSCP - NASA DATA STUDY 


f 


t- 



I 




P 



' f 




t. 




f; 

if. 


h 

Jv 

•t 




Sr 


DATA PART/POINT 384/2 lOENT. 78 FREQUENCY RANGE • 4 — 2024 Hi 

THE SEGMENT START TIME WAS AT OT :21 :54.000 

BANDWIDTH » 7.9 Hi RECORD LENGTH » 13.0 SECONDS 


MACH 

ALPHA 

BETA 

RHO 

0ELTA3 

BYPASS 

WAT2 

2.2 

12 

0 

6.8 

25.0 

.0774(120.01 

60.8% 


aw 

-25.0 


la) Probe - L8R1 


Turbulence 



Full Scale Cutoff Frequency (Hz x 10 


Turbulence 


^2 rms 



(b) Probe • L7R3 



FIGURE F-36 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 2.2. 0( = 12, )3 = 0, WAT2 = 60.8% 
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FSCP. NASA DATA STUDY 


DATA PARTy POINT 384/2 I06NT. 76 FREQUENCY RANGE » 4 — 2024 Hz 

THE SEGMENT START TIME WAS AT 01:21:54.000 

BANDWIDTH > 7.9 Hx RECORD LENGTH > 13.0 SECONDS 


MACH 

ALPHA 

BETA 

RHO 

DELTAS 

9YPASS 

WAT2 

CIW 

2.2 

12 

0 

B.a 

29.0 

.0774 020.01 

60.3% 

-25.0 


Turbulence 


0.030 


0.020 


0.010 


(e) Probe - L3RS 



Probe with Minimum Turbulence 'j 


0.000 



0 2 4 


8 10 12 14 16 18 20 22 


Full Scale Cutoff Frequency (Hz x 10 ^1 


(d) Probe - L4R6 


Turbulence 

(.iPtJ 
‘■2 '•ms 

P.., 



Full Scale Cutoff Frequency (Hz x 10 


FIGURE F-36 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY TURBULENCE FOR 
Mq = 2.2, t = 1 2, = 0, WAT2 * 60.8% 
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TSE- NASA DATA STUDY 


DATA PART/POINT 548/3 lOENT. 77 FREQUENCY RANGE « 4 • 2024 Hz 

THE SEGMENT START TIME WAS AT 00:19:28.000 

8AN0W10TH * 7.9 Hz RECORD LENGTH * 1J.0 SECONDS 


MACH 

ALPHA 

BETA 

RHO 

0ELTA3 

BYPASS 

WAT2 

ciw 

2.2 

11 

0 

6.3 

24.8 

0774(120.0) 

59.0% 

-28.0 


(a) Probe ■ L8R1 




(b) Probe - L6R2 



Full Scale Cutoff Frequency (Hz x 10 

I 

f 

FIGURE F-37 % 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR | 

Mo»2.2, a=11, (3 = 0, WAT2 = 59.0% I 


i 
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FSE - NASA DATA STUDY 




V 


^p- 


DATA PART/POINT 548/3 IpeNT. 77 FREOUENCY RA NGE » 4 « 2024 Hx 

THE SEGMENT START TIME WAS AT 00:19:28,000 

BANDWIDTH « 7.9 Hz RECORD LENGTH « 13.0 SECONDS 


MACH 

2.2 


ALPHA 

11 


BETA 

0 


RHO 

s.a 


OELTA3 

24.8 


3YPASS 

.0774(120.0) 


WAT2 

59.0% 


CIW 

-25.0 


Turbulence 


0.030 


0.020 


0.010 


(c) Prob« » L7R3 


0.000 



0 2 4 6 8 10 12 14 16 18 20 '2 

Full Scale Cucoff Frequency (Hz x 10“^) 




Turbulence 
^2 rms 


(d) Probe =» L2R4 


0.030 



Probe with Minimum Turbulence fi:- 



0.010^^^^^ Pf = 56.74 KPa (8.23 PSI A) 




0.000 






0^ 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10”^) 


€ 


FIGURE F-37 (Continued] 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 2.2, a = 1 1 , p = 0, WAT2 = 59.0% 
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FSE - NASA DATA STUDY 


DATA PART/PC?NT 549/8 lOENT. 78 FREQUENCY RANGE * 4- 2024 H* 

THE SEGMENT START TIME WAS AT 01 :06:42.000 

BANDWIDTH • 7,9 H* RECORD LENGTH » 13.0 SECONDS 


MACH 

2.2 

ALPHA 

11 

BETA 

0 

RHO 

6.8 

0ELTA3 

24.8 

BYTASS 
.0677 <105,0) 

WAT2 

59.8% 




(a) Probe « 

L7R3 





0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10“^) 


Turbulence 


(^Pr 


*■2 rms 




(b) Probe “ L2R4 



FIGURE F-38 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mg = 2.2, a = 1 1 , ^ = 0, WAT2 = 59.8% 


ciw 

-*2S.O 
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FSE - NASA DATA STUDY 


DATA PART/POINT 349/3 I DENT. 78 FREQUENCY RANGE « 4 • 2024 Hz 

THE SEGMENT START TIME WAS AT 01 :08;42.000 


BANDWIDTH « 7.9 Hz 


RECORD LENGTH « 13.0 SECONDS 


Turbulence 




Turbulence 


^2 rmb 


.08771105.01 


(c) Probe » L8R4 




Probe with Average Turbulence 



= 56.61 KPa (8.21 PSIA1 


0 2 4 6 8 10 12 14 16 18 20 22 


Full Scale Cutoff Frequency (Hz x 10 


(d) Probe - L7R6 






= Probe with Maximum Turbulence 


56.61 KPa (8.21 PSIA) 


0 2 4 6 8 10 12 14 16 18 20 22 


Full Scale Cutoff Frequency (Hz x 10 


FIGURE F-38 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 2 . 2 , Q = 1 1 , /3 = 0, WAT? = 59,8% 


1 1 
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SERIES VIII • NASA DATA STUDY 


DATA PART/POINT 227/7 10 ENT. 73 FREQUENCY RANGE « 6*12000 Hx 

THE SEGMENT START TIME WAS AT- 20:27:47.000 

BANDWIDTH • 12.2 Hx RECORD LENGTH « 10 0 SECONDS 


ALPHA 

0 


DELTAS 


.0774 1120.0) 


Turbulence 


(a> ‘^n»oe ■ L5R2 


Probe with Average Turbulence 


41.85 KPa (6.07 PSIA) 



0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10”^) 


Turbulence 


(b) Probe » L5R3 


» 41.85 KPa (6.07 PSIA) 




0.C20 S^ 


0.000 






ri: 


Full Scale Cutoff Freouencv (Ha x 10 


FIGURE F-39 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Wo = 2.5, a=0, ^ = 0, WAT2 = 63.1% 
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SERIES VIII - NASA DATA STUDY 


DATA PART/ POINT 227/7 lOgNT, 79 FREQUENCY RANGE » 6 - 2024 Hi 
THE SEGMENT STARTTIME WAS AT 20:27:47.000 


BANDWIDTH a 12.2 Hi 


RECORD LENGTH * 10.0 SECONDS 


DELTAS 


BYPASS 
.0774 1120.0) 


(cl Probe - L2R5 




Turbulence 



0.020 


Probe with Maximum Turbulence 
^ - 41.85 KPa 16.07 PSIA) ; 




0 2 4 6 8 10 12 14 16 18 20 

Full Scale Cutoff Frequency (Hz x 10“^) 


Turbulence 
^2 rms 


(d) Probe - L7R6 


0 . 040 ^==^ 


0.020 


P-^ = 41.35 KPa (6.07 PSIA) 

Probe with Minimum Turbulence - r 












4 6 3 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10”^) 


FIGURE F-39 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 2.5, oc=0, 3=0, WAT2 = 63.1% 


SERIES VIII - NASA DATA STUDY 


DATA PART/POINT 227/5 lOfiNT. 80 PREQU6NCY RANGE « 5-12000 Hx 

THE SEGMENT START TIME WAS AT 20:25:49.000 

BANOWIOTH s 12.2 Hz RECORD LENGTH « 10.0 SECONDS 


MACH 

2.5 


ALPHA BETA RHO 

0 0 — A.O 


0ELTA3 BYPASS WAT2 

25.0 0774(120.0) 58.2% 


Turbulence 


0.060 


0.040 
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(b) Probe ’ L7R3 


Turbulence 



FIGURE F-40 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 2.5, a=0, >3 = 0, WAT2 = 68.2% 
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SERIES VIII - NASA DATA STUDY 


DATA PART/POINT 227/5 lOENT. SO FREQUENCY RANGE » 6-12000 Hx 

THE SEGMENT START TIME WAS AT 20:25:49.000 

BANOWtOTH a 12.2 Hi RECORD LENGTH « 10.0 SECONDS 


MACH 

2.5 


ALPHA 

BETA 

RHO 

OELTAa 

BYPASS 

WAT2 

0 

0 

-4.0 

26.0 

.0774 (120.0) 

68.2% 


Turbulence 




0.060 


0.0401 


0.020 


(c) Probe - L2R6 


0.000 



0 2 4 6 8 10 12 14 16 18 20 22 

Full Scale Cutoff Frequency (Hz x 10~^) 


T urbulence 


^2 rms 
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(d) Probe = L6R6 



Full Scale Cutoff Frequency (Hzx 10 


FIGURE F-40 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 2.5, a=0. 13 = 0 . WAT2 = 68.2% 
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FSCP - NASA DATA STUDY 


DATA PART/POINT 4eS/8 lOENT. 81 FREQUENCY _RANQE » 4 - 2024 H* 

THE SEGMENT START TIME WAS AT 03:23:40*000 

8AN0W10TH « 7.9 Hz RECORD LENGTH « 13.0 SECONDS 


MACH 

2*5 

ALPHA 

0 

BETA 

0 

RHO 

-4.0 

DELTAS 

26.0 

BYPASS 
0781 {121.01 

WAT2 

62.3% 




(a) Probe » 

L4R1 





Full Scale Cutoff Frequency (Hz x 10 


Turbulence 


(b) Probe = L4R3 



FIGURE F-41 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 2.5, a=0, f3 = 0, WAT2 = 62.8% 
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FSCP - NASA DATA STUDY 


OATA PAHT/POINT 468/3 I06NT 81 FREGU6NCY_RANGE » 4 • 2024 H* 

THE SEGMENT START TIME WAS AT 03:23:40.000 
BANOWIOTH » 7.S Hi RECORD LENGTH » 13.0 SECONDS 

MACH ALPHA BETA RHO 06LTA3 BYF.ISS WAT2 

2,s 0 0 —4.0 28.0 .0781 (121.01 62.8% 


Turbulence 


(AP 


^2^ms 



(c) Probe - L8R3 
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^2 rms 


(d) Probe - L3R5 



FIGURE F-41 (Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 2.5, a=0, ^ = 0, WAT2 = 62.8% 
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FSCP - NASA DATA STUDY 
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DATA PART/POINT 488/5 I06NT. 82 FREQUENCY_RANGE * 4 - 2024 Hx 

THE SEGMENT START TIME WAS AT 03:21 :04.000 

BANDWIDTH > 7.3 Hz RECORD LENGTH « 13.0 SECONDS 


4ACH 

ALPHA 

86TA 

RHO 

DELTAS 

BYPASS 

WA72 

2.5 

0 

0 

—4.0 

26.0 

.0781 M21.0) 

88.9% 


CIW 

-25.0 



Turbulence 


(b) Probe = L5R3 



FIGURE 42 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mo = 2.5, 0£»0, 0 = 0 , WAT2 = 68.9% 
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FSCP • NASA DATA STUDY 


DATA PART/POINT 465/5 I06NT. 32 FREQUENCY RANGE » 4 - 2024 Hx 

THE SEGMENT START TIME WAS AT 03:21 ;04.000 

BANDWIDTH a 7.9 RECORD LENGTH « 13.0 SECONDS 


MACH ALPHA BETA RHO DELTAS BYPASS WAT2 

2.5 0 0 -4.0 26.0 .0781(121.0) 83.9% 


CIW 

-25.0 
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(c) Probe* L8R3 
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FIGURE F-42 [Continued) 

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR 
Mq = 2.5, a=0, ;3 = 0, WAT2 = 68.9% 
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